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BEARING AND SEAL INSTALLATION DEVICE AND METHOD 

Technical Field 

This disclosure relates generally to methods and devices for use with 
engine repair, assembly, and maintenance. More particularly, this disclosure relates to a 
device for installing components, such as bearings and seals on an engine, and related 
methods of installation. 

Background 

Engines include a number of close tolerance components. During assembly and repair or 
maintenance, properly fitting the components in relation to one another can be critical. 
Such components include engine bearings and engine seals. Installation of engine 
bearings and seals is slow and tedious. 

In general, improvement has been sought with respect to such devices and 
methods, generally to better accommodate: ease and precision of bearing and seal 
installation, improved time efficiency in engine bearing and seal installation procedures, 
and, adaptability for use in a variety of installation applications. 

Summary 

In one aspect, the invention relates to a device for installing an engine 
component on an engine. The device includes a first member configured to couple to the 
engine, a second member interconnected to the first member, and a rack and pinion 
arrangement. The first and second members are coaxially aligned and defining a 
longitudinal axis. The rack and pinion arrangement provides movement of the second 
member relative to the first member. 

In another aspect, the invention relates to a method of installing an engine 
component on an engine. The method includes placing an engine component adjacent to 
an installation location of the engine and coupling a first member of an installation device 
to the engine. The method further includes seating the placed engine component at the 
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installation location by rotating a gear of a rack and pinion arrangement to translate a 
second member and the engine component relative to the first member. 

A variety of examples of desirable product features or methods are set 
forth in part in the description that follows, and in part will be apparent from the 
5 description, or may be learned by practicing various aspects of the disclosure. The 
aspects of the disclosure may relate to individual features as well as combinations of 
features. It is to be understood that both the foregoing general description and the 
following detailed description are explanatory only, and are not restrictive of the claimed 
invention. 

10 

Brief Description of the Drawings 

FIG. 1 is a side elevational view of an installation device, according to the 
principles of the present disclosure; 

FIG. 2 is an exploded perspective view of the installation device of FIG. 1, 
15 further showing an adapter, first and second seal installers, and a bearing installer, 
according to the principles of the present disclosure; 

FIG. 3 is a cross-sectional view of the installation device of FIG. 1, shown 
in a first position and including the adapter and one of the seal installers; 

FIG. 4 is a cross-sectional view of the installation device of FIG. 3, shown 
20 in a second position; 

FIG. 5 is a side elevational view of a connection member of the 
installation device shown in FIG. 1 ; 

FIG. 6 is a cross-sectional view of the connection member of FIG. 5; 

FIG. 7 is a rear perspective view of a housing of the installation device 
25 shown in FIG. 1; 

FIG. 8 is a top plan view of the housing of FIG. 7; 

FIG. 9 is a side elevational view of the housing of FIG. 7; 

FIG. 10 is a cross-sectional view of the housing of FIG. 9, taken along line 

10- 10; 

30 FIG. 1 1 is a cross-sectional view of the housing of FIG. 8, taken along line 

11- 11; 
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FIG. 12 is a cross-sectional view of an adapter shown in FIG. 2; 

FIG. 13 is a cross-sectional view of a socket attachment shown in FIG. 2; 

FIG. 14 is a partial perspective view of the installation device of FIG. 1, 
configured for use with a first component; 
5 FIG. 15 is a partial perspective view of the installation device of FIG. 1, 

configured for use with a second component; 

FIG. 16 is a partial perspective view of the installation device of FIG. 1, 
configured for use with a third component; and 

FIG. 17 is a partial perspective view of the installation device of FIG. 1, 
10 configured for use with a fourth component. 



Detailed Description 

Reference will now be made in detail to various features of the present 
disclosure that are illustrated in the accompanying drawings. Wherever possible, the 
15 same reference numbers will be used throughout the drawings to refer to the same or like 
parts. 

FIG. 1 illustrates an installation device 10 for use in installing engine 
components, such as bearings or engine seals, on an engine. The installation device 10 
includes features that are examples of how inventive aspects in accordance with the 

20 principles of the present disclosure may be practiced. 

The installation device 10 is generally elongated and has a longitudinal 
axis A- A extending from a first end 12 to a second end 14. The illustrated installation 
device 10 includes a first connection member 16, a second moveable member 18 and a 
translation arrangement 20. The second moveable member 18 is configured to linearly 

25 translate relative to the first connection member 16. In particular, the translation 

arrangement 20 is configured to provide non-rotational, linear translation of the second 
moveable member 18 between a first, non-translated position and a second, translated 
position. FIG. 3 illustrates the installation device 10 in the first non-translated position. 
FIG. 4 illustrates the installation device 10 in the second translated position. 

30 In general, the installation device 10 has a non-translated length LI when 

positioned as shown in FIG. 3 and a translated length L2 when positioned as shown in 
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FIG. 4; although the disclosed principles can be applied in a variety of sizes and 
applications. Each of the lengths LI, L2 is defined between the first end 12 and the 
second end 14 of the device. The non-translated length LI of the installation device is 
preferably between 8.0 and 15.0 inches; more preferably between 1 1.0 and 12.0 inches. 
5 The fully translated length L2 of the installation device 10 is preferably between 10.0 and 
20.0 inches; more preferably between 13.5 and 16.5 inches. Accordingly the installation 
device 10 has a preferred maximum travel length (the difference between LI and L2) of 
about 2.0 and 5.0 inches; more preferably about 2.5 to 4.5 inches. As can be understood, 
the device may be translated to a variety of intermediate lengths between the non- 

10 translated length LI and the fully translated length L2. 

Referring now to FIG. 2, the translation arrangement 20 of the illustrated 
embodiment includes a rotational engagement structure 44 that provides the linear 
translation of the second moveable member 18 relative to the first connection member 16. 
In particular, the rotational engagement structure 44 provides linear translation of the 

15 second moveable member 18 relative to the first connection member 16 when the 

rotational engagement structure 44 is rotated. In the illustrated embodiment, the rotational 
engagement structure 44 is rotated about an axis B-B (FIGS. 1 and 2) that is 
perpendicular to the direction of translation C (the direction of translation C being 
coaxially aligned with the longitudinal axis A- A of the installation device 10). 

20 Still referring to FIG. 2, the rotational engagement structure 44 of the 

translation arrangement 20 includes a rack and pinion arrangement 46. The rack and 
pinion arrangement 46 includes a pinion gear 48 positioned to engage a rack 50. Linear 
translation of the second moveable member 18 relative to the connection member 16 is 
accomplished by rotating or turning the pinion gear 48 about the axis B-B. 

25 The pinion gear 48 includes a gear portion 52 having teeth 58. The gear 

portion 52 is located between a first end 54 and a second end 56. The second end 56 
defines a gear shaft 57. The first end 54 has threads 68 that connect to a cap 60. The cap 
60, as shown in FIG. 13, has corresponding threads 70 on one end 62 and a socket 
attachment 66 located at the other end 64. The cap 60 is constructed so that a user can 

30 easily attach a common socket wrench to the socket attachment 66 to rotate the pinion 
gear 48 during an installation procedure. As can be understood, other types of tool 
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attachments, such as a breaker bar or wrench, can be used to provide rotation to the gear 
48 and thereby linearly translate the second moveable member 18 relative to the first 
connection member 16. 

Referring now to FIGS. 5 and 6, the first connection member 16 generally 
5 includes a first end 120 and a second end 122. A tapered region 124 is located between 
the first and second ends 120, 122 of the connection member 16. The taper region 124 
essentially defines a first shaft portion 72 that extends outward from a second shaft 
portion 74. 

In the illustrated embodiment, the first and second shaft portions 72, 74 

10 have different diameters; although in alternative embodiments, the diameters may be the 
same. To reduce the overall weight of the illustrated device 10, the diameter of the first 
shaft portion 72 is less than that of the second shaft portion 74. In addition, the first shaft 
portion 72 includes a bore 86 provided for further weight reduction. As can be 
understood, the device 10 may be used without the bore 86, or include other weight 

15 and/or cost reduction configurations, formed in the connection member 16. 

In use, the first shaft portion 72 generally defines a handle 126 for 
manipulating the installation device 10. In an alternative embodiment, the handle may be 
a separate piece that detachably interconnects to the second shaft portion 74. 

Still referring to FIGS. 5 and 6, the second shaft portion 74 of the 

20 connection member 16 defines a first slot 76 and a second slot 78. The first and second 
slots 76, 78 are oriented approximately 90 degrees relative to one another although the 
second slot 78 may be located in other orientations relative to the first slot 76 in accord 
with the principles disclosed. The first slot 76 is configured for receipt of the rack 50 of 
the rack and pinion arrangement 46. 

25 The second shaft portion 74 of the connection member 16 also includes a 

construction 80 configured to couple to an engine, e.g. an end of a crankshaft, for 
example. The construction 80 maintains the first connection member 16 in a fixed 
position relative to the engine. As can be understood, the connection between the first 
connection member 16 and the crankshaft or other component of the engine can be 

30 accomplished in a variety of ways and include, for example, a variety of connection 
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types. In the illustrated embodiment the construction 80 is an internal thread connection 
82. 

Referring now to FIGS. 7 and 8, the second moveable member 18 
generally defines a housing 88 configured to receive the first connection member 16. 
5 The housing 88 includes a first main housing portion 90 and a second gear housing 
portion 92. The main housing portion 90 has a first end 94 and a second end 96. A 
central bore 98 extends through the main housing portion 90 from the first end 94 to the 
second end 96. The second shaft portion 74 of the connection member 16 is slidably 
received within the central bore 98 of the main housing portion 90. 

10 The gear housing portion 92 of the moveable member 18 is configured for 

receipt of the pinion gear 48 (FIG. 2) of the rack and pinion arrangement 46. As shown 
in FIG. 1 1, the gear housing portion 92 includes a bore 100 oriented generally 
perpendicular to the central bore 98. The gear housing bore 100 is sized to extend into 
the central bore 98 of the main housing portion 90 (FIG. 11). That is, an opening 102 

15 (FIG. 7) is provided between the bore 100 of the gear housing portion 92 and the central 
bore 98 of the main housing portion 90. When the pinion gear 48 is placed within the 
gear housing portion 92, the teeth 58 of the pinion gear 48 extend through the opening 
102 into the central bore 98 of the main housing portion 90. The teeth 58 of the pinion 
gear 48 engage the rack 50 located within the first slot 76 of the connection member 16 

20 when the connection member 16 is positioned within the central bore 98 of the main 
housing portion (FIGS. 3 and 4). 

Referring to FIG. 1 1, the bore 100 of the gear housing portion 92 includes 
a first bore portion 106 having a first inner diameter EDI that is greater than a second 
inner diameter ID2 of a second bore portion 108. When assembled, the gear portion 52 

25 of the pinion gear 48 is positioned within the first bore portion 106 and the gear shaft 57 
of the pinion gear is positioned within the second bore portion 108 of the gear housing 
92. As shown in FIG. 2, the pinion gear 48 includes a groove 1 10 configured for receipt 
of a snap ring (not shown). The snap ring and groove 110 retains the pinion gear 48 in 
relation to the gear housing portion 92. It is contemplated that other types of fastening 

30 arrangements known to those skilled in the art may be utilized for securing the pinion 
gear in relation to the gear housing portion 92. 



6 



Referring back to FIGS. 3 and 4, the installation device is configured 
generally such that the second moveable member 18 linearly translates relative to the first 
connection member 16. The installation device 10 also includes a stop arrangement 128 
that limits the movement of the second member 18 relative to the first member 16 
5 between the non-translated position and the fully translated position. In the illustrated 
embodiment, the stop arrangement 128 is defined by a set screw 1 12 (FIG. 2) operably 
positioned in relation to the second slot 78 formed within the connection member 16. 

The set screw 1 12 is engaged within a threaded hole 1 14 (FIG. 10) formed 
in the main housing portion 90. During translation from the non-translated position to the 

10 translated position, the set screw 1 12 rides with the second slot 78 (FIG. 6) of the first 
connection member 16 without interference. Ends 116, 118 (FIGS. 4 and 6) of the 
second slot 78 provide a positive stop to define the non-translated position and the fully 
translated position. Accordingly the length L3 (FIG. 6) of the slot 78 generally defines 
the maximum travel length (the difference between LI and L2) of the installation device 

15 10. Other arrangements, such as pins or shoulder stops formed or secured to the device, 
that limit the relational travel between the connection member 16 and the moveable 
member 18 maybe used. 

As previously noted, although the device of FIG. 4 is shown in a fully 
translated position, the device may be used to install engine components to a depth 

20 corresponding to a desired translated position less than that of the fully translated 

position. Accordingly, in some embodiments, the installation device 10 may include 
marking (not shown) to denote the length of translation of the moveable member 18 (or 
the depth of insertion of an engine component). The markings may be, for example, 
located on the fixed connection member 16 so that as the moveable member 18 translates, 

25 information corresponding to the length of travel or depth of insertion is revealed to the 
user. 

Referring now to FIGS. 1 and 14, the installation device 10 is generally 
configured to "correspond" to the engine component being installed. In particular, the 
second end 96 of the moveable member 18 is sized and configured to contact the engine 
30 component in such a manner as to apply a uniform force on the engine component to 
properly install the component without damage. Damage, which can reduce the life of 
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the component, or even result in immediate component failure, is often caused by 
improper alignment or improper installed location and/or non-uniform installation force 
resulting in component distortion. 

In the illustrated embodiment of FIGS. 1 and 14, the second end 96 of the 
5 moveable member may be used to install an engine component such as a bearing on a 
"Big Twin" motorcycle engine, for example. In the alternative, installer pieces and/or 
adapters may be used to adapt the installation device 10 for use with other types of engine 
components. FIG. 2 illustrates some embodiments of installer pieces, including first, 
second, and third installer pieces, 22, 24, and 26, and an adapter 32 that can be used in 

10 accord with the principles disclosed. 

Each of the installer pieces 22, 24, 26 are sized and configured to 
"correspond" to a particular type of engine component. The adapter 32 is configured to 
provide an engine connection other than that provided by the connection member 16 
(e.g., the adapter provides a connection to couple to a crankshaft having a different 

15 threaded connection than that of a "Big Twin" engine). As can be understood, installer 
pieces and adapters can include a variety of configurations corresponding to a variety of 
engine components. Preferably, each of the installer pieces and alternative adapters are 
selectively interchangeable and mountable to the device 10 so that the device may be 
used in a variety of applications. 

20 Referring to FIG. 12, the adapter 32 has a first end 34 and a second end 

36. The first end 34 is an externally threaded end 38 that connects to the internal thread 
connection 82 of the first connection member 16. Accordingly, the adapter 32 includes a 
construction 84 configured to couple to the engine. The construction 84 fixes the first 
connection member 16 in relation to the engine. In the illustrated embodiment, the 

25 construction 84 includes a threaded adapter connection 85 that is different than the 

internal thread connection 82 of the first connection member 16. The adapter permits a 
user to utilize the installation device 10 in an application having a different engine 
connection configuration. 

Referring again to FIG. 2, the second end 36 of the adapter 32 also 

30 includes flats 40. The flats 40 are located on the outer diameter of the adapter 32. The 
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flats 40 are provided so that a user can apply a wrench to the adapter 32 for removal from 
the connection member 16 after an installation procedure is complete. 

Referring to FIGS. 3, 4, and 15, the first installer piece 22 is configured to 
mount to the second end 14 of the installation device 10. The installer piece 22 in 
5 combination with the adapter 32 may be used to install an engine component such as an 
engine seal on a "Sportster" motorcycle engine, for example. 

Referring now to FIGS. 2 and 16, the second installer piece 24 is also 
configured to mount to the second end 14 of the installation device 10. The second 
installer piece 24 may be used to install another type of engine seal component on a 

10 different motorcycle engine, such as a "Big Twin" motorcycle engine, for example. In 
this particular application, the adapter 32 is not used. 

Referring now to FIGS. 2 and 17, the third installer piece 26 in 
combination with the adapter 32 may be used to install an engine component such as a 
bearing on a "Sportster" motorcycle engine, for example. As shown in FIG. 17, the third 

15 installer piece has a diameter that is generally the same as the moveable member 18; 

however, the third installer piece 26, in combination with the adapter 32, is used with an 
engine connection configuration that is different than the connection dictated by the 
internal thread connection 82 of the connection member 16. For this application, the 
third installer piece 26 is used to essentially maintain the maximum travel provided by 

20 the installation device 10. That is, the overall length of the first connection member 16 
increases when the adapter 32 is interconnected to the connection member 16. To 
accommodate the increase in length of the connection member 16, the installer piece 26 
is mounted to the moveable member 18 to correspondingly increase the overall length of 
the moveable member 18. 

25 Each of the first, second and third installer pieces 22, 24, 36 includes a 

central bore 25 (FIG. 2). As shown in FIGS. 2 and 3, the first and second installer pieces 
(22 shown, 24) each include a counterbore 28. The counterbore 28 is sized to properly 
locate and mount the installer pieces 22, 24 on the second end 14, i.e. the outer diameter, 
of the device 10. When using the third installer piece 26, the outer diameter of the 

30 adapter 32 assists in properly locating the installer piece 26 relative to the second end 14 
of the device 14. 
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In use, an engine component is placed or located at an installation site; for 
example, a bearing or seal is placed about a crankshaft. The first connection member 16 
is then coupled to the crankshaft. In particular, the internal thread connection 82 is 
threaded to the crankshaft to maintain the connection member 16 in a fixed relation to the 
engine. In an alternative application, one of the installer pieces 22, 24, 26 corresponding 
to the bearing or seal may be positioned on the second end 14 of the installation device, 
i.e. the second end 96 of the moveable member 18; and the adapter 32 may be threaded to 
the internal thread connection 82 of the connection member 16. The threaded adapter 
connection 85 of the adapter 32 is then coupled to the crankshaft to maintain the 
connection member 16 in a fixed relation to the engine. 

At this point, the installation device is in the non-translated position as 
shown in FIG. 3. The pinion gear 48 is then rotated by, for example, a common socket 
wrench attached to the cap 60. As the pinion gear 48 rotates, the translation arrangement 
20 translates the torsional input of the socket wrench / pinion gear into linear movement. 
In particular, the pinion gear 48 engages and rides along the rack 50 of the translation 
arrangement in the direction of translation (represented by arrow C in FIG. 4). 
Installation of the bearing or seal is accomplished by translating the moveable member 
18, and the engine component, relative to the connection member 16 until the component 
is seated at a desired depth. 

The above specification provides a complete description of the BEARING 
AND SEAL INSTALLATION DEVICE AND METHOD. Since many embodiments of 
the invention can be made without departing from the spirit and scope of the invention, 
certain aspects of the invention reside in the claims hereinafter appended. 
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